Abstract: The paper presents a theoretic model for improving the manufacturing proces that was developed and tested in small-scale production enterprises. The model also represents a new organizational model which enables a complete implementation of pull strategy, insufficiently used in
Introduction
According to an EU classification, firms with fewer than 50 employees are small enterprises (SE), while those with fewer than 10 workers are considered to be micro enterprises (ME) (Lindner and Bagherzadeh, 2005) . Urošević and Stamatović (2011) report that small and micro enterprises (SME) in Serbia represent 99.8% of the total number of enterprises, 65.5% of employment, 67.6% of turnover, and about 36% of gross domestic product. Micro enterprises dominate in the SME segment with 93.5% share (Djordjevic et al., 2011) .
SMEs generally implement closed strategies for new product development. The major risk of such strategies is inability to identify and pursue any business opportunity outside the present product scope (Tapio Lindman, 2002) . Successful new product development requires strong interactions with customers through sales, marketing and product design activities in order to clearly understand changes in customer needs (Handfield et al., 1999) . In addition, SMEs in more developed economies often integrate suppliers in the new product development through joint education and training activities, feasibility studies, set up of common performance goals and product design assessment (Petersen et al., 2003) .
Over the last 25 years Serbian economy has suffered enormously as a result of violent disintegration of Yugoslavia and inefficient privatization during early stages of transition, which had major effects on the local SME operations and practices. The research describing new product development in Serbian SMEs has not been much covered in literature. Just a few references can be found, but their focus is on new product development in high-tech SMEs which covers a minor fraction of manufacturing enterprises in Serbia (Bošković, 2011) . This paper will present our research on the development of a new manufacturing process organizational model whose aim is to improve business performance of SMEs on the territory of Serbia. The paper includes a discussion on the main problems concerning new product development and the recommendations for improving the manufacturing process as well.
Research methodology
The research was conducted in order to establish a theoretical model which would improve production processes in enterprises with small-scale type production in Serbia. Thus, the research questions were formulated as follows:
RQ1: On the basis of the previous analysis of the current situation in smallscale enterprises in Serbia, it is possible to establish a theoretical model for improving production of small-scale type enterprise which integrates quality control and remanufacturing?
RQ2: Can small-scale enterprises in Serbia recognise the benefits of possible implementation of this model?
The model encompassed: the process of managing the manufacturing process (the product realization process), an analysis of production and nonproduction time, the resource management process, the managing waste materials process, the environmental management process, and an analysis of the process and implementation of activities aimed at improving the manufacturing process. The model was subjected to a specific reality test to check its eligibility for small-scale enterprises in Serbia.
The research hypothesis
It is possible to construct a theoretical model in enterprises with small-scale production (SP) in Serbia which integrates the demands involved in the quality management of development, production and new product launch processes, the requirements related to reducing stoppages in those processes and the demands of sustainable production along with decreasing the costs of producing a new product.
Target groups
This research covered 76 small manufacturing enterprises including 48 MEs and 28 SEs. The questionnaires were completed by managers, their deputies, or other company representatives. As Table 3 shows, the research sample included primarily low-and medium-tech enterprises representing a broad range of businesses.
Table 1 Manufacturing enterprises in Serbia covered by this research
Business area Number of respondents The production of machines and devices, The production of electric and fiber devices 16
The production of chemicals, chemical products and artificial and synthetic fibers 16
The production of rubber products and products made from plastic mass 14
The production of basic metals and standard metal products 12 Wood processing and products made from wood 8 The production of food products 2 The production of textiles and textile products 2 The production of leather and objects made from leather 2 Publishing and printing 2
The results were initially analyzed using descriptive statistics. The Chi-Square test was also used to investigate if new product development practices in MEs compared to SEs are different. The value of p <0.05 was taken to indicate statistical significance for rejecting the null hypothesis of homogeneity between ME and SE categories.The Chi-Square test was used to analyse the correlation level between the elements of the production process, and Spearman'stest for the analysis of production and non-production time in the production process. The value of p <0.05 was taken to indicate statistical significance, i.e. it indicates that there is a functional correlation between the analysed elements.
Theoretical model
The model (hereinafter MIMP-SPE) was created in accordance with the available literature sources which deal with the same or similar issues (Hallberg, 2000; Maxwell & van der Vorst, 2003 ).
This theoretical model, see Figure 1 , is in indirect correlation with those reviews which treat SP as the acceptable one, clean and sustainable direction of industrial development, or some branches of industry, especially in the segment of small (and medium) enterprises, (Desai, 2008; Sandee & Rietveld, 2001; Subrahmanya, 2005) .
Figure 1 Schematic presentation of the MIMP-SPE model
According to Figure 1 , the production process usually (Buffa, 1983) consists of four sub-processes: production planning, production preparation, the manufacturing process and the end of the manufacturing process.
The MIMP-SPE model takes into consideration the stochastic model of establishing the production cycle time, (Čala, Klarin, & Radojčić, 2011) . Measuring the production cycle includes the period from the moment of the input of raw material (or material) in the first operation of the manufacturing process until the output of the finished product, i.e. the period is divided in two stages: production and non-production, (Klarin et al., 2012) .
The production process is defined as a transformation process of input into output units. Many authors (Anderson, 1987; Mallidi, Paraskevopoulos, & Paganelli, 1999) define three main types of input: materials, energy and other factors. In this regard, the aforementioned literature sources also indicate other factors, which include: water, tools, operating supplies and information. The output units in the transformation process are usually: the finished product, material loss, loss of energy and time losses.
Production
Production planning includes the following planning activities: product development, technology development, the use of labour, space and resources for work.
Product development should provide the enterprise with the capability to identify new product possibilities and to develop an organizational model for the realization of a new product, (Abrahamson, Wallace, Senin, & Sferro, 2000) .
Space planning involves the layout of working tools and auxiliary space. At the end, the Planning of working resources includes: the need for working resources,acquisition of such resources, revitalisation of existing resources and tools, and their maintenance and engagement pursuant to the production plan.
Production preparation consists of the following elements: operational planning, scheduling, initiating the production process (launch of work orders), monitoring and coordinating all activities in the process.
This model points at the importance of the meanig of launching. A work order is launched first (see Figure 1 ). It should include the number, the name and amount of a product, the beginning and end of the manufacturing process as well as the verification of technical control of the product.
The manufacturing process in the MIMP-SPE model points out the importance of the following elements: nature and type of job, internal transport, storage, protection and safety measures, preventive maintenance of working tools, and supplying the process with water and energy.
The enterprise needs to guarantee regular health checkups in accordance with the risks at work (Arocena & Núñez, 2010; Cagno, Micheli, Jacinto, & Masi, 2014) .
At the end of the manufacturing process, an analysis of all the parameters of the production process must be carried out, as well as any eventual product servicing.
Managing production elements
Successful management of small-scale manufacturing process in domestic enterprises includes the involvement of management in activities optimization and reduction of input costs, measuring manufacturing and nonmanufacturing time in the product production cycle.
Properly chosen staff, i.e. their quality dictates the survival and development of the enterprise, (Kerr & McDougall, 1999) . Unlike SEs, large enterprises have the possibility to "take" the most qualified employees from the labor market and keep them for themselves, because SEs are often unable to offer adequate salaries for qualified experts, (Milovanović, 2005) .
The need for human resources includes a sequence of activities in which the number of employees with their knowledge, skills and capabilities is defined, (Bohlander & Snell, 2010) . Roper (1998) and Camuffo, Gerli, and Gubitta (2012) propose the qualities a SE manager must possess: self-control, the ability to gather information, vision, planning and business negotiation skills and organization awareness.
Research and Development
Today, the term product life cycle includes: faster product development (Ali, Krapfel, & LaBahn, 1995; Griffin, 1997) , disassembling the product, repair and reuse of parts and components (Westkàmper, Feldmann, Reinhart, & Seliger, 1999) .R&D in production tests, the possibility of conquering new markets, make a production plan, make TK documentation, and define the manufacturing program and the organization of labor (see Figure 1 ).
Qulity control
The function of self-control is very important during the manufacturing process. It is enforced by a worker personally through the control of parts and assemblies until the final control of a finished product. Managing production elements is done through quality control which includes: 1) the analysis, measurement and correction of output parameters and 2) the improvement of input parameters (see Figure 1) .
Environment
Esteve-Pérez and Rodríguez (2013)showed that there is a strong connection between properly chosen technology and environmental factors on the development of new products.Many authors (Borland & Wallace, 1999; Jeffrey & Hunt, 1985) , point out that product design includes: the procurement of components for production, assembling, service, obsolescence, energy efficiency, the possibility of recycling and avoidance of using toxic matter. In this regard, Hauschild, Jeswiet, and Alting (2004) indicate that in the production process the attention should be paid to the organization through: reducing the consumption of energy and resources, reducing the use of toxic materials; the use of good quality materials, as well as the possibility to upgrade, repair and recycle products.
The MIMP-SPE model also takes into (see Figure 1 ) account waste prevention techniques summarized as the so-called 4Rs model or the Canadian model ("The 4Rs -reduction, reuse, recycling and recovery," 2013) which includes: 1. Reduction; 2. Reuse; 3. Recycling and 4. Recovery. The model incorporates elements of systems analysis on the remanufacturing and manufacturing relationship. According to Konstantaras and Skouri (2010) , a system is considered satisfactory if there is a demand for manufacturing and remanufacturing. This system involves the purchase of products from the buyer, their storage and later use in the remanufacturing process.
Analysis of the research results

Production
On the grounds of the processed data it was concluded that the development of new products in small -scale production was mainly realized through modification 50 (62.5%).According to the answers, modification represents successively: use of the current capacity 38 (47.5%), avoiding big investment in the research and development of products 36 (45%) as well as small modifications of the product 34 (42.5%). To conclude, the reasons for investing in the new product are directly connected to: improving enterprise's competitiveness 60 (75%) and distinguishing product quality 36 (45%).
According to the data, a manufacturing process begins with delivering a work order 66 (82.5%). Workshop drawings are not used enough 38 (47.5%).
Operational preparation of the manufacturing process and time work norm are significant in relation to the type of work/task and preventive maintenance (see Table 2 ). Based on the received responses proper distribution of employees is present in some cases 54 (67.5%) while the training is carried out at work place 76 (95%). Workers are assigned from one to three work activities during the day 52 (65%).
Machine distribution is mixed 56 (70%) and there is a relatively high disharmony in their work during the manufacturing process 46 (57.5%). Internal transport is characterized by stoppages 48 (60%).
In SP all of the required protection measures in the work place are applied 72 (90%), general warning and safety signs are displayed 66 (82,5%), there are guidelines for risk degree and safety in the work place 56 (70%), as well as preventive medical protection 48 (60%).
Preventive maintenance in small-scale enterprises is mostly focused on: regular inspections 46 (57.5%) and to a lesser extent on part replacement 22 (27.5%).
Water is mostly used in the production system 52 (65%) and from a public water supply 64 (85%). SEs are powered by electrical energy directly from the power grid 76 (95%).
According to the analysed results, over half of the respondents respect the chronological order of technological operations 48 (60%). Input, intermediate and output records are controlled as required 46 (57.5%), which is a poor indicator of the production process.
The analysis of production and non-production time was carried out in a small scale enterprise (ICTM-CMT, Belgrade) which manufactures pressure and temperature sensors. 30 recordings were made related to issued work orders, and the goal was to determine the degree of working time spent on certain jobs/tasks. The results point out the problems concerning certain jobs/tasks. Table 3 presents the correlations between manufacturing and nonmanufacturing time for which purpose a Spearman test was used. Based on the results, it can be seen that with the increase of preparation-finishing time (t pf ) manufacturing time decreases (t tm , p=0.032), product packaging time decreases (t pk , p=0), and delays due to lack of materials (t pk , p=0) and other factors (t ot , p=0.042) are also reduced. The increase in manufacturing time for product elements results in a fall in both transport time (t tr , p=0.016) and product packaging time (t pk , p=0.023). With the increase of control time (t tc ), packaging time also increases (p=0.017) and delays occur due to other factors (p=0). The increase in transport time leads to a reduction in delays related to tools (t tl , p=0.005), while the increase in packaging time cuts delays due to other factors (p=0.037)
Problems which occur during the improvement of the manufacturing process, according to the level of significance, are given respectively: jobs mismatch 36 (45%), large operational expenses 26 (32.5%) and the repetition of certain operations 16 (20%). Problems which occur on the organizational level are related to the division and realization of tasks 54 (67.5%). According to the opinions of the respondents, according to the level of significance, the most influential weakening factors of a small-scale enterprise are given respectively: deferred payments 30 (37.5%), financial flows 28 (35%) and individual knowledge 28 (35%). 
Managing production elements
The research results have showed that managers need to possess knowledge from the field of Technological Science and Humanities 74 (92.5%). Good interpersonal relations are also important for creating a favourable ambience 62 (77.5%). During the research majority of respondents have improved their skills in the field of quality 46 (57.5%) and new technologies 24 (30%).
Research and Development
The ideas for product development mostly come from buyers 50 (62.5%), competitors 50 (62.5%), and fairs and exhibits 48 (60%). SEs from Serbia occasionally carry out research activities 56 (70%), develop technological solutions for making new products 48 (60%).
Quality Control
Self-control procedures are enforced in the work place 76 (95%). Regular control of measuring tools and measuring instruments is carried out: regularly 38 (47.5%) and when required 32 (40%).The input control of the quantity of delivered material 66 (82.5%) and the final control of the finished product 62 (77.5%) is carried out in warehouses.
Environment
For the respondents, according to the level of significance, the competitive advantage of the company reflects on: product quality 74 (92.5%), the price of the product 70 (87.5%) and product design 36 (45%). Environmental dangers that influence an enterprise\s business activities are: market instability 40 (50%), short delivery deadlines 32 (40%), and supplier risk 30 (32.5%).
To penetrate and succeed on the market SEs have to apply numerous strategies. The functional relationships between strategies and MIMP-SPE model elements are shown in Table 4 . The strategy for increasing production volume depends on: product modification (p=0), warehouse use (p=0.05), distribution of workers according to their qualifications (p<0.05), and maintenance service (p<0.05). In the strategy for attracting new markets, SEs mostly create products according to specifications and documentation sent by a buyer (p<0.005). 
Result Discussion
Generally speaking, the respondents are interested in new technologies and realization of new technological solutions. On the other hand, the respondents think the employees are not experienced enough and that they are not distributed properly.
All employees are familiar with the work order (its issue), and the requisition and receipt of materials, tools and equipment. The process of small-scale manufacture begins with issuing a work order and the delivery of accompanying documents. Input and output documents are received if needed, they are poorly controlled, and this is a major problem in SP.
The model enables the reorganization of the work places from an open into a closed type. The distribution of the work space in the MIMP-SPE model must be properly done so as to minimize loss of time due to internal transport.
The organizational measures used in the MIMP-SPE model in the field of the protection of the work force are aimed at enforcing regulations and fighting for the full protection of workers. Managers ensure that the working environment and work assets do not endanger the safety and health of their employees.
The research results point out that SEs do not have appropriate maintenance services. Preventive maintenance in SP includes: regular inspections and the replacement of worn-out or damaged parts.Energy in the small-scale manufacturing process is used: in technological processes; for internal transport and warehouses; for lighting, heating and ventilation, as well as for cooling and air conditioning.
The results show that employees apply the work order, i.e. they submit it along with the items made at the end of the manufacturing process. However, other output documents are submitted during the incomplete process. Waste and scrap are common at the exit, and this occurs due to non-compliance with prescribed procedures or due to the fact that certain methods of work are not standardized.Based on the analysis it can be seen that workers are not assigned defined jobs/tasks, which leads to big losses in the engagement of employees and abandoned jobs/tasks.
Managing the manufacturing process in SEs in Serbia includes: management focus on the optimization and reduction of input value costs, managing manufacturing and non-manufacturing time in the production cycle and constant monitoring and control of external and internal factors.
Control after every operation is performed only when required, which is not good and needs to be improved. The control of tools and measuring instruments is performed. The results show the importance of training workers at the work place and in educational centers.
On the grounds of data processing it is concluded that the key strategy for small enterprises in Serbia is pull strategy or competitive strategy.Although only a small percentage of respondents heard about recoverable manufacturing process, the model certainly provides the space for 4RS model realization with the aim of enterprise's sustainable development. A combination of the aforementioned concepts and the introduction of environmental protection in MIMP -SME model confirms the thesis established by Ward, Bickford and Leong (1996) .
Conclusions
From a theoretical standpoint, the research begins with a basic manufacturing process model (ideal), and develops through the analysis of parameters when a new SP model is introduced. The model provides guidelines as to how external and internal factors influence the quality of small-scale type production processes and offers possibilities to optimize development processes and new product launch. There are some similarities in the economic situation of the countries of the Western Balkans, so the model shows some possibilities for its application on the regional level.
Figure 2 provides guidelines which should improve the process of SP in Serbia, i.e. there is a link with the model (Figure 1 ). Elements to improve SP are given on the basis of previously defined and analysed sub-processes of production.
In the production planning process, SEs should invest more in product design and new technologies. SE managers also need to reduce employees' activities to the minimum, to deploy the workforce according to the degree of qualifications and to more invest in staff training.
Figure 2 The elements for improving SPEs in Serbia
Production preparation must include operational planning and a timeline. It is very important to introduce the issue and control of incoming documents: technological-constructive documentation, acquisition and reverse of tools and materials. Standards on working time must be introduced in order to properly determine employee performance.
The manufacturing process in SP involves the introduction of a closed type of workplace because it provides quality production preparation. On the basis of this recommendation, internal transport should be continuous and uninterrupted. A maintenance service is also recommended because potential problems are registered through preventive actions based on situation analysis (technical diagnostics), so the enterprise can intervene and prevent the occurrence of cancelation.
The completion of the production process in SEs should include monitoring of the production from the input of materials to the output of the finished pieces.
In this regard, a control of output documents, reducing waste and scrap to a minimum and complete standardization of working procedures are very important for improvement of the manufacturing process. The analysis of manufacturing and non-manufacturing time clearly shows that all capacities are not properly used. During work time, employees often leave the work place for private affairs,due to non-existence of adequate working conditions. This confirms the weakness of open working positions.
Improving the elements of the production process leads to the rationalization of business activities and big savings in materials and energy. This model should reduce output losses to the basic minimum. The improvement of the process involves the continuous control of all parameters after each operation, control of finished pieces after the manufacturing process, as well as the control of environmental protection.
Quality control in the MIMP-SPE model suggests improvement of control: measuring tools and measuring instruments; all operations in the manufacturing process; the finished product after the manufacturing process. The model opens up possibilities for the application of standardized management systems, such as ISO 9001 and ISO 140001 etc., i.e. integration into a unique management system.
The environment dictates the rules to which SEs must react and adapt. Strategies gain in importance through the introduction of the 4Rs model. It should gain appropriate implementation by the use of elements of environmental protection which are in accordance with EU directives.
The work on the model revealed certain irregularities: very poor response from managers/experts and enterprises which could endanger the model and its significance in terms of representative quality, limitations in a geographical sense since the research was conducted in Serbia without Kosovo and Metohia, and apart from statistical verification of influential factors. There is a lack of mathematical modeling as well.
Further work on this model could serve as a special theme for future research through: expansion of the research outside the Republic of Serbia and creation of a mathematical model to verify the elements and connections within the model.
